Intrauterine infection/inflammation and perinatal brain damage: role of glial cells and Toll-like receptor signaling.
The mechanisms or pathophysiology that leads to preterm brain damage including white matter damage during development are complex and not fully understood. Intrauterine infection/inflammation can significantly affect perinatal brain development and result in significant alterations in brain structure and function. Glial cells and Toll-like receptors (TLRs) are vital players in central nervous system immune response; dysregulation of this response plays an important role in brain damage. Intrauterine infection/inflammation has immunomodulatory effects and induces specific alterations in the TLRs response in many tissues. Recent findings indicate that intrauterine infection/inflammation could promote inflammatory processes in brain and in glial cells by up-regulating cytokines and inflammatory mediators, and by activating signaling pathways and transcriptional factors (nuclear factor-kappaB) implicated in inflammatory injury. TLRs may be involved in intrauterine infection-mediated inflammatory signaling, and intrauterine infection/inflammation could interfere with the TLR4 recruitment into the lipid rafts, leading to an effect on the TLR signaling transduction. In summary, current results suggest that TLRs are key mediators of intrauterine infection/inflammation induced preterm brain damage.